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T H E  WEATHER ELEMENTS 

By P. C. DAY, Meteorologist in Charge of Division 

PRESSURE AND WINDS 

Low barometric. pressure owr the eastern and southern 
portions of the country and n. parent.ly embracing milch 

weather during t8he month. This condition was induced 
mainly by t.he passage eastward of a number of cyclonic 
areas which origina.ted over t hp Sout-hwest aiid developed 
materially as they rogressed east,ward in lnti tudes 

tance. 
, A storm of this character wa.s first charted on the 

morning of the 7th over the fnr Sout.hwest and moved by 
slow stages eastward, without mat,eria,l precipit,ation, 
until the iiiornina of the 9th, when it was apparent)l>- 
central sout.1i of &e middle Gulf coast, and precipitation 
covered a wide area from t.Iie middle Plains sout.he:i.st- 
ward to tlie east Gulf States. snows occurring over the 
northern portions of the precipit.ation mea, and some 
heavy rains to the southward. By the following niorn- 
in.g the cyclonic conditions had clevelo ed mat,erially. 
mth  important centers of ac.t,ion in the Aiio Valley m i d  
off the South Atlantic coast.. €3 the morning of t.he 

Maryland, where the ressure was only slightly above 

coast, heavy rains were f:i.lling over port.ions of t.he 
Middle Atlantic States a.nd some heavy snows for Ilie 
season occurred in wester11 Maryland and a.djacen!nt. 
areas. Tllis storni continuet 1 its northeasterly course 
with undiminished energy, and was south of the New 
England coast by the 12th and to sout,hmnrd of  New- 
foundland within the following 24 hours. 

-4nother important cyclone moved into the west Gull 
section on the morning of t.he 19th and 1>-y S a. 111. 01 the 
20th was central as a storm of considerable force over 
the middle Gulf States, att.ended by precipitation over 
a wide area from the middle and southern Plains east- 
ward. During thc night of the 19th-20th the pressur(! 
;it points in the lower Mississippi Vdley was the Inivest ni' 
record for March. 

The storm moved t.0 the (!hesapeake Buy region dui- 
ing the following 24 hours and thence eastward tmwml 
tlie Bermuda Islands. 

The most important cyclone of the month was first 
ohserved as an area of falling pressure to westward of 
the Rocky Mountains on the morning of the Wth, aiid 
during the following 24 hours moved to the vicinity of 
Colorado where the barometer had fallen sharply. As 
this cyclone moved eastward it developed greatly in 
energy, and at 8 a. m. of t.lie 29t,h was central over 
Iowa as R stoim of great severity with unusually deep 
de ressioii of the barornetel? t.he readings at the cent-er 
f&ng below 29 inches, which at some ointv was the 

ever observed in Mrwch. Heav snows fell over por- 

stoim area as it moved east,wnrd, and hi h winds caused 

depths rangin  up to 2 feet or more a t  point8 in cent.ra.1 
Mmnesota. arther south frozen rain and wet snow 
caused dmage  to overhead wire s stems, tlie loss being 

ern Wisconsin. During the 30t,h and 31st the storm 

of the North At.1ant.k was bie P marked feature of the 

lower than usual, rew P ling tbc coast RS stornis o f  inipor- 

11th the main center was over 6 elawnre aiicl cast.ern 

29 inches. High wincs P prevailed a.long and near the 

lowest ohservecl in tiny month and a t  ot i ers the lowest 

tions of the northmi and nort l western limits of t.he 

much drifting: the snow was )articular B y heavy over at 
considerable area from South b akota to Wisconsin, the 

confined largely to sections of nort TI ern Iowa and south- 

niooecl to the lower St. Lawrence Valle , but it dimin- 

cipitation flIom this storm was widespread, c o v e e  
nearly all districts from the Great Plains eastward, an 
it was heavy in many sections of the Ohio and middle 
Mississippi Valleys. 

The month W H . ~  reniarkably free from antic.ycloiies, in 
frtct. no importants high ressure area traversed any es- 

rather permanent anticyclone that appeared to Iersist 
during the gy.ater part of the month over centia 1 Can- 
it&, were projected iiit,o the districts between the Rocky 
Mountains and Groat Lgkes on a number of dates. 

The pressure ilistribution as a whole was materially 
different from t,hat ususlly present, in March. Over the 
districts from the MississYppl River eastward the average 
pressure was below normal, becoming markedly so over 
the more eastern districts where the depression was a 
quarter-of an inch or more, and niore or less persistent 
durina the entire mont,li. The avera e pressure was like- 
wise rower than normal over the P B ateau and southern 
Rocky Mountsins and throughout tlie entire south. 

A sniall area nloiig the coast from northern C!alifornia 
t,o Mrssliingt.on liatl pressure for the month slightoIy higher 

ward into Chiatla the average pressure was 7 ikewise north- 
t,han iiornial and from Nebraska and Wyomin 

greater tliaii noimial. 
Conipared wit.11 the receding nioiltli the pressure was 

normal condition, the decreases were usually much greater 
t>han norma.1, this being particularly true over the Plateau 
region, the New England States mid the Canadian Mari- 
time Provinces. 

' h e  sharp fdling ofi' in the avemge pressure from the 
inte~-ior of Canada to the sout,heastward, sout.hwarc1, and 
southwestwitrd , mut.eridly favored air drainage in south- 
erly directions, a.nd the prevailing winds for the nionth 
were mainly from northerly points o\-ei' all parts of the 
cciuntiy from tfhe Kocky Mountains eastward. 

The main high winds of the month were associated 
wit,li the cyclone that moved northward along t'lie Atlantic 
cmtst on the I l th ai.ntl 12tli, and with tliat niovin from 
t+e ~ i t ~ c ~ l e  Plnins ric,rt.)ie;ist,~~-m'rl t.t-1 the (ireat 1,9es  on 
t .hP 2Xth t,o 30th. Iluring the passage of this 1nt.ter 
storm i inusidy high winds were ohnerred generdly at, 

highest velocities ever observed, and in other cases pi oca1 thr. 
points within its influencp, some stations reportin 

t,ornacloes c~ccurrecl, pnrtic.uldy in Oklahoma, where at 
a n t 1  in the vicinitj- of Shawnee eight or more persons 
were Idled and much property damaged. Local t,or- 
iitdoes, hut without severe damage, were reported from 
poiiits in Illinois and Missouri. 

A .list of the importmt stornis of the month iqpears tit, 
the end of this section. 

ished greatl after passing the Great La l? -es region. Pre- 

3 

tensive region. a.1thoug % southern extensions from, R 

lower in all parts of t 1 e country, and while this is the 

TEMPERATURE 

,. lemperaturr. c.ontlitaions during hlurcli, 1 V24, on the 

gar- whole were more typical of winter than of spring, 
ticularlg over the sou them sild western clisfa'ict,s w ere 
c-oolness was almost rontinuous and the average t,em- 
perntnres for t'he entire month werc in ninny cases lower 
t,han those of February preceding. On the other hand, 
over the northern sections from the upper Missouri 
Valley to the Great Lakes and Nortlieast'ern States, and 
enerally over tlie Canadian Provinces east of the Roc.ky 

%fountains, the teniperatuls characterist.ics were more 
springlike. 
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As in the preceding month there was a noticeable 
Hbsence of im ortant %-hour changes in temperature; 

tically no change as great HS 20° in 24 hours occurred 
durin the entire month, where usuall$ such variations 

t,liei.e were several such, though confined mainly to small 
areas. 

Considering the temperature by weekly periods the 
week ending March 4 had averages on the whole ahove 
t9he normal in all districts, save from the lower Rio 
Grande Valley eastward, the week being pa.rtic.ularly 
warm over the cent,ral and noytherii districts between 
the Rocky kIountains and tfhe Greak Tlakes m r l  Ohio 
Valley. 

The week covering the eriod' March 4 to 11 was mainly 
cold, only small areas 8om the vicinity of the Great 
Lakes to the Northeastern States and over the Pacific 
coast sections having ave oe t.emperatures a.bova normal. 
No unusual cold occurred uring the week, but tem era- 
tures were continuously low over the greater part o the 
country, and freezing extended southward to t.he Gulf 
coast and into northern Florida. 

continued cold 

in fact, over t R e northern sections and in Canada prac- 

are H reyuent.. In the central and southern districts 

P "a 

For the 7-dny 

The principal warm periods of the month were on the 
1st- from North Dakota to Idaho and generally over the 
Plateau region, and from the 27th to 31stf over tlie greater 
part of the remainder of the country. 

The hxhest recorded temperature, loao, occurred in 
Texas, though in most of the Southern States 90° was 
not reached, and in some of the Northern S t a h  the 
maximum temperatures did not reach 60'. 

The coldest eriods of the month ranged between t.he 
1st and 31st an !i no 1ar e area had its lowest temperatures 
on any single date. femperatures below zero occurred 
over most northern districts and generally in the moun- 
tains of the West; the lowest observed, - 2 6 O ,  was re- 
ported from two oints in Colorado. 

Although muc1 cold weather was the rule, yet no es- 
tremely low temperature records were broken. 

The averages for the mont>h were below normal over 
the greater part of the countr , the month being articu- 

Over a large area from the middle and southern Plateau 
region eastward to the Gulf States the month was either 
the coldest or among the coldest of record for March. 
Along the northern border, however, from eastern 
Montana to New England and southward to the Chesa- 
peake Ba region, the month was warmer than normal, 

excesses being greatest over the more northern districts, 
where the month was far warmer than usual for March. 

larly cold over the centra T and southern a istricts. 

and simiar 9 conditions prevailed over Canada, the 

PRECLPITATION 

Over the greater part of the country from the Missis- 
sippi Valley eastward xeci itation was mainly less than 
is usually received in harcyi, although there was a con- 
siderable area from Iowa and Minnesota southeastward 
to the Ohio Valley and Middle Atlantic States with 
amounts somwhat above noriiinl, and ortions of north- 

Plains and Rocky Mount,nins the preci itation was 

southern California likewise had precipitation above 
nornitd, while in the far Northwest, there was a general 
deficiency. 

In t.hc .Rocky Mountain regions much snowy weather 
prevailed, and in most other sections to the eastward the 
precipitation, though frequently deficient as corn ared 
with the averawe fall, was well distributed throug R the 
month, althougri in portions of New Yorl- L there was little 
till near the end of the month, and ortions of southern 
Florida had little or none, altliougl the northern and 
central portions of that State had some heavy amounts. 

In  California the severe drought that had persisted 
for so many inont,lis was partially broken, particularly in 
thc southern portions where the total fall was somewhat 
above normnl. 

In  Oregon the preci itation was scanty for a sprin 
it was amone the driest o 

record for March, a.nd there was n large Jeficiency in the 
adjtmnt State of Washington. 

The greatest iiioiithly reci itation, 13.70 inches, was 
rcported from nort,liern 4 lor1 -a a, and none was observed 
tit a point in the southern part of the same State, At 
two points in Tesns no recipitation was observed during 

The precipithon attending the. storm of the 28th-30th 
w a s  the most widespread of the month and heavy falls 
were recorded over large areas. In  west.ern Maryland 
and iidjtlcent portions of other States, the heavy rains, 
i!i connection with melting snow which had aheady 
s~7ollen the streams in tlirtt ricinity, caused one of the 
worst floods known in portions of the upper Potomac 
!liver, :I. .full account of which will be found in another 
wocthn of this issue. 

ern and central Florida had heavy fa1 P s. In  the Great 

nitiinly above normal, and' the southern B lateau and 

$ month, and on the wiole P 

the month, am1 none fel P at  a point in eastern Washington. 

SNOWFAW, 

There was R wide distribution of snow during the 
month, and some unusual falls were reported. 

About the 13th to 14th heavy snows occurred over por- 
tions of Alabama and adjacent States amounting to 
nearly a foot in some sections, and at Mont ornery a 
depth of near1 an inch and one-half was khe a rst meas- 

In  the Southern Plains region the month brought un- 
usually heavy snowfall, notably in western Kansas and 
portions of adjacent States, where all records of snowfall 
in March were broken, the total fall ranging up to 3 or 4 
feet and in one case a total of more than 5 feet was meas- 
ured. Heavy snows also fell over a wide area during the 
severe storm of the 2Sth-3Oth, the greatest de ths ran 
ing up to two feet or more, occumng from t t e  middy: 

on northeastward over Iowa, northern Mis- 
souri, an rT centrd and southern Minnesota to the upper 
Lakes. 

High winds attending the snowfall caused much drift- 
ing and interference with traffic and to the southward of 
the heavy snow area more or less ice formed on overhead 
wire systems and much loss to these and delav in commu- 
nication resulted, particularly in southern w"isconsin and 
portions of Iowa. 

urable snowfal i ever observed at  t.hat place in March. 
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In the western districts there-was much snowfall in the 
Mountain region and the outlook for a good sup- 

ply o water for the coming summer was greatly improved; 
also in most of the Plateau re 'on there was much im- 

over the northern 
portions the stored snow is still less than normal. 

In the mountains of California there was considerable 
snow during the month, but the seasonal fdl is still far 
below the normal and the indications are that the water 
shortage for irrigation and power purposes will be serious. 

In connection with the general rain and snowstorm of 
the 27th to 30th.there were many reports of the deposit! 
of a brownish substance in connection with both the rain 
and snow, over wide areas, but particularly in the upper 
Mississippi Valley and adjacent distlicts. In  this con- 

provement in the outlook, nltiough ff 

nection it is interesting to note that on the 27th and 28th 
there were hi h winds in many ortions of New Mexico, 

of the State the dust storms were reported as the worst 
ever known. 

much plowed 7 and was badly dri P ted, and in some sections 

RELATIVE HUMIDITY 

The moisture conditions esisting in the atmosphere 
during March, 8s indicated by the average relative hu- 
midit , were mainly not far from the avera e, except for 

much cold, inclement weather prevailed, and a general 
deficiency in the far western sections, where the weather 
was warmer and there was mainly R considerable defi- 
ciency in the precipitation. 

a rat I er marked excess over the Great d lains, where 

SEVERE LOCAL STORMS, MARCH, 1924 

Annual Report of the Chief of Bureau] 
[The. table herewith contatm? such data us have been received concerning severe lad storms that oeeurred during the month. A more complete statement will appear in the 

PlaCe 

Apalachicola, Fla- - - - - - _ _ _ _  
Maryland, southern Penn- 

svlvanin. and northern Vir- 
ginia. . 
cent serlcosst. 

New York. N. Y.. snd adjs- 

Richmond, Va _ _ _ _ _ _  _ _  _ _ _ _ _ _  
Atlantic City, N. J _ _ _ _ _ _ _ _ _ _  
Providence, R. I _ _ _ _ _ _ _ _ _ _ _ _  
Har r Montgomerv and 

Ludhgton, Mich. _ _ _ _ _ _  - _ _ _  ERdoun t iq ,  Iiani.' 

lllinois _ _ _ _ _ _  _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _  

McCracken and Bdlard 
Counties, dso cit.ies of New 
port and C'ovington, Ky. 

S o u t h w e s t  Arkanslrs and 
Northwest Louisiana. 

West Texas _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Soulhrasd portion of Wis- 

consin. 

Evansville, Ind. -. - - - - -. -. - 
Sullivan County, Ind. _ _ _ _ _ _  
Terre Eaute. Ind-. . _ _ _ _ _ _ _ _  
Cincinnati. Ohio _____. . -. _ _ _  

Date 

~ _ _ _ _ _ _ _ _ _ I  _.____ $1,wO Wind _ _ _ _ _ _ _ _ _ _ _ _ _  
High winds and 

heavy fsll of 
moist snow. 

. . --. . _ _  _ _ _  _ _ _ _ _ _ _ - . _ I  _ _  _ _ _ _  - _ _ _ _ _ _ _  Wind and snow _ _ _  
_ _  __.._____ __________,_.____ _ _ _ _ _ _ _ _ _ _  Wind, rain, and 

____. . . . -. ~_____---- l .  _ _ _ _ _  800, ooO \'i'ind and snow. _. 

I 

snow. 
I 

and snow. 

high winds. 
__.________ _ _ _ _ _ _ _ _ _ _  1 8 'M1,ooO Tornadoes and 

. .. ._____ . _ _ _ _ _ _ _  _ _  . .__._ __._____._ Winds.. _ _ _ _ _  :. .-. ! I !  I 
_.._.___._ 3 I W4.ooU Tornadoes 3 n d 

. . . . . -. . . -1.. . . ~ - __. . _. . . . . - __. .. ... High winds.. . . . . 

.....______ 1 .__________---_. ~250,000 . - _ _ _ d o  

1 -  winds. 

I i 

_ _ _ _ _ _ _ _ _ _  _.____I ______..._ Windandsand 

....______. _ _ _ _ _ _ _ _ _ _  ____._ ~1,ooO.ooO Rlret, snow, and I I i  wlnd. 

55/. S x - C q  
STORMS AND WEATHER WARNINGS 

Llg EnwaRn H. HOWIK.  Sq ivn- ih i i i g  b4irec.ustt.r 
11'1.o1ii its beginning to it+ rncl the niontli of M;irc11 

gave wiiiter cyclone types. at tiiiies of pronounced in- 
tensity, over practically all partij of tlir country. It is 
noteworthy that dming much of the month t.hei*e \viis :I 
mppression of the rather coinn1on type of cyclone that 
~iioves along tlie northern Imrcler n fter liavinw pr.ssed 
into British (!olunibin froni tlie North Pacific 8ceaii or 
At lns l~~~ .  Hence: cyclones which crossed the country 
(lid so in low latitude. and. :IS is the cast' in practically 
all instances. these disturhices were nttenrled by mide- 
spread precipitation, much of it in the form of SXNJW 
:ilong ancl to the north of the tmclc of tlie center 01' the 
cyclones : t i id  were also attenrled by high winds ant1 by 
tlie cHrr.yiiig far southward ~ t '  c.'old air by the 1oc.nI wiiicl 
rirrudstions as the cyclones ~x~ssecl eastward 

e 
Remarks 

Fishing boats damaged ___.__________ __. _ _ _ _ _ _ _ _  
Telephone, telegraph. and li hting systems crip- 

pled about 3 500 poles b t w n  down; electric 
sche.hules inthrruptrd; trm injured. 

Yhlppmg paralyzed; wire communication inter- 
fered w!th and wme pro rty darnage. 

Communication lines badgcrippled; trafEc de- 
layed. 

No damage reported _ _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  
Telephone and light companies suffer heavy loss: 

car service tied up: other property damage. 
Farm buildings, fences, wires, and some stock 

cars damrrged. 
Damage principdly to ovarhead wires _ _ _ _  _ _ _ _ _ _  
Tornadoes at Noble and Shawnee, resulting in 

68 injured.. Severe winds in other parts of 
State, especially Oklahoma City and southern 
part of Tillman County. 

Residences and other buildings damaged; trees, 
fences and poles, destroyea; orchards injured. 
At Alton tornadic wmd a,ured 1 pelson. 

Orchard trees uprooted. wires broken. stock 
killed, and some b u i l d i b  blown down: One 
tornado at Oregon another traversed New 
Madrid, Scott Bollkger and Qirardeau Coun- 
ties causing m k h  pro&ty damage. 

Towns of Lamont. Grshamvilk. and Msron SUI- 
ferecl severely in loss of buildings: extreme 
damage in vicinity of New ort and Coviugton 

Heavy damage in gas and oifflelds _ _ _ _  _ _  _ _ _ _ _  --: 
Crops, buildings, and communicat/on lines con- 

siderably damaged; 3 persons injured near 
Vernon. 

Serious damage to trcv? and overherrd wire sys- 
tems: highwa s bhwhed an4 railway and in- 
terurban tra& delayed. 

Considerable damage throughout the city----.-. 
Ctenerd damage done. 5 sons injured.----.. 
Interurban car serri; d e E e d :  wires and poles 

Considerable daninge In various pxts ofthe city- 
damaged. 

Serious damage to trcv? and overherrd wire sys- 
tems: highwa s bhwhed an4 railway and in- 
terurban tra& de1nv-d 

Considerable dam 
Ctenerd damage done; 5 sons injured.----.. 
Interurban car serrire d e e e d :  wires and poles 

CC 
(I...".(.. A 

Authority 

- . .- _- .. . . 

Official, 11. 8. Weather Bu- 
reau. 

Official, U. 5. Weather Bu- 
reau: Sun (Baltimore,Md.) 

Morning Sun (Bingbamton, 
N. Y.). 

Officid. U. 8. Weather Bu- 
reau. News Leader [Rmh- 
monh ~n.). 

off ic id . '~ .  S. weaner  BU- 
reau. 

Do. 

Do. 

Do. 

Do. 

110. 

DO. 

DO. 

Do. 

DO. 

DO. 

Do. 
Star (Terre Haute, Tnd.). 
OfRcial. 11. S. Weathpr Ru- 

reau. 
D O .  

- . -- . . 

(.)ne nitt,urdly :~sBs 1~11y March of 1924 S h d d  c.011- 
foim so closely to typical Febriiary cyclonic. .types rather 
t h n  to types cli:ir:ic.teristic of early spring? Why clicl 
the cyclones move in low rather than high altitudes, and 
tlie niontli turn out tu lie oiiv of iiliich cloidiness, un- 
usual stormines, and cofcl watlirr '! Unc~uestionably 
tlie inimecliat,iA cn iise is seen in t.he phenonienully low 
bxronietric prpssiire which persisted tlirouglioiit the 
uiontli over ilinc.li of the North Atlantic. Ocenn. which 
permitted nearly till cyc.lones t.o reach the A.tlnnt.ic coast 
south of Chpe Cod, wlirreas under noriuul pressmre con- 
ditions they pass o!T t.he continent by way of the St.. 
Imvrence Valley. During Mn.rch. 1924, the upper air 
winds owr tlir I-iiitrd States enst of the. Rocky Moun- 
tirins were coininonly obsc.rret1 f w i i  the. West and North- 
west. whereas. ordinarily they are fro111 the West or 
Sontliwst a considtmble p r t  of the time. Moreover? 


